Presynaptic alpha-receptor control of adrenergic transmitter release in blood vessels.
The presynaptic alpha-adrenergic receptor control of transmitter release in vascular tissues is discussed. A model of adrenergic innervation of the vascular bed is proposed based on ultrastructural and histochemical evidence. Evidence is presented to support the concept of intermittent or periodic release of norepinephrine (NE) from the varicosity. Intermittency combined with a mechanism such as presynaptic control to ensure spatial distribution of release sites, along with a slow effector response and recovery, results in a smooth, generalized change in tone and an overall economy of transmitter. The effective concentration of NE around the presynaptic membrane is maintained for considerably less than 0.1 s. It is argued that the transient presence of transmitter in the synapse combined with intermittency of release does not favor accumulation of transmitter at the cleft at physiological frequencies or desensitization of presynaptic receptors. In addition, intermittency provides an explanation for why exogenous NE is more effective presynaptically in influencing release than endogenous NE. The importance of cleft width in presynaptic control of transmitter release, the possible complications caused by facilitation, and resolution of some apparent problems with the presynaptic hypothesis are also discussed.